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Description 

[0001] The invention relates to a transfer medium according to the preamble of claim 1 as well as to an image forming 
process according to claim 9 using the transfer medium of claim 1 . 

5 [0002] In the document EP-A-0461 796 a transfer medium is known on which the preamble of claim 1 is based. The 
transfer medium consists of a support and a transfer layer printed thereon such that the transfer layer can be transferred 
onto a transfer printing medium. In order to maintain a proper registration between the transfer layer and the transfer 
printing medium, indices (registration marks or registration holes or apertures) are provided on the support. 
[0003] An ink-jet recording system is intended to make a record of images, characters and the like by generating 

10 and ejecting fine droplets of an ink by any one of various ink ejection systems, for example, an electrostatic attraction 
system, a system in which a piezoelectric element is used to give an ink mechanical vibration or change, and a system 
in which an ink is heated to form bubbles in the ink so as to use the pressure thus produced, and applying part or all 
of the droplets to a recording medium such as paper. The ink-jet recording system attracts attention as a recording 
system which scarcely produces noise and can conduct high-speed printing and color printing. 

15 [0004] In recent years, ink-jet printers, by which full-color printing can be simply conducted as described above, have 
been spread, and there has thus been an increasing demand for conducting color printing on various media using 
these printers. In order to meet such a demand, particular attention is paid to printing techniques using a transfer 
printing system in that printing can be conducted irrespective of the form of recording media, namely, the formation of 
an image can be performed on any medium which does not permit direct printing by a printer. 

20 [0005] Some transfer media making good use of an ink-jet recording system have been proposed to date (for exam- 
ple, JP P 8-207426, JP P 8-207450, US 5501902, etc.). 

[0006] According to a transfer printing process using such a conventional transfer medium as described above, the 
desired image is first formed on a transfer layer of the transfer medium in accordance with an ink-jet system. The 
transfer medium and a transfer-printing medium such as cloth are then laid to overlap each other with the transfer 

25 layer, on which the image has been formed, on the side of the transfer-printing medium. In this state, both media are 
heated from the back side of the transfer medium to transfer the transfer layer to the surface of the transfer-printing 
medium, thereby forming the image on the transfer-printing medium. Such a transfer printing process is of course 
conducted industrially and often carried out in the home using a general-purpose household iron. 
[0007] At this time, in order to successfully conduct the transfer printing, it is necessary to exactly heat the whole 

30 surface of the transfer layer. If a support is separated from the transfer layer while unheated portions or insufficiently 
heated portions are left at the transfer layer, there arises a problem that adhesion at these portions between the transfer 
layer and the transfer-printing medium such as cloth becomes insufficient, or that a part of the transfer layer remains 
on the support (for example, release paper), on which the transfer layer is supported, without achieving whole-surface 
transfer. Such incomplete transfer results in the fact that when the cloth having the incomplete transfer layer is laundered 

35 or otherwise rubbed, a part or the whole of the transfer layer is easily separated, or many cracks occur in the transfer 
layer to impair the quality of the image. 

[0008] Besides, when the transfer printing is conducted at a low temperature, there arises a problem that adhesion 
between the transfer layer and the transfer-printing medium such as cloth becomes insufficient, or that a part of the 
transfer layer remains on the support (for example, release paper), on which the transfer layer is supported, without 

40 achieving whole-surface transfer. Such incomplete transfer results in the fact that when the cloth having the incomplete 
transfer layer is washed or otherwise rubbed, a part or the whole of the transfer layer is easily separated, or many 
cracks occur in the transfer layer to impair the quality of the image. On the other hand, when the transfer printing is 
conducted at a too high temperature, dyes which form the image are discolored, or the extreme case is that the cloth 
may also be discolored. Accordingly, the transfer printing requires to sufficiently heat the transfer layer at an optimum 

45 temperature that is not lower than a temperature, at which transfer can take place, but is not too high, in order for the 
materials, which form the transfer layer, to fully penetrate into interstices of the transfer-printing medium such as cloth 
throughout the transfer layer, whereby the transfer layer is transferred firmly to the cloth without causing discoloration 
of the dyes and transfer-printing medium. 

[0009] In order to meet such requirements in the above-described transfer printing process, no particularly great 
50 problem arises in a heating step for transfer printing when the transfer printing using the transfer medium is performed 
industrially. When the transfer of the transfer layer is conducted by a household iron in the home, however, it is difficult 
to heat the whole back surface of the support corresponding to the area of the transfer layer even when the heating is 
conducted considerably carefully, since the area of the transfer layer is generally considerably wider than the area of 
the heating surface of the iron, and the heating is conducted from the side of the support opposite to the transfer layer. 
55 Accordingly, a problem that unheated portions remain in the transfer layer arises. In addition, since it is hard to say 
that the temperature of the heating surface of the household iron is even as a whole, and the temperature of the heating 
surface varies with the position, and moreover the temperature cannot be set precisely, even heating may not be 
performed in some cases even when the whole surface of the transfer layer is ironed, so that insufficiently heated 
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portions remain. When the support is separated from the transfer layer in this state, the transfer layer transferred to 
the transfer-printing medium tends to separate or cracks to a great extent by washing or other rubbing, as described 
above. 

[0010] It is an object of the present invention to provide a transfer medium for ink-jet recording and an image forming 
5 process, by which a transfer layer thereof can be easily heated throughout the whole surface thereof in a suitable state 
to transfer it to a transfer-printing medium such as cloth even when the step of transferring the transfer layer to the 
transfer-printing medium such as cloth is carried out in the home using a household iron or the like the heating surface 
of which is considerably narrower than the area of the transfer layer, to say nothing of a case where the step is industrially 
carried out, and which permits the simple formation of a high-quality image, and an image forming process using this 
10 transfer medium. 

[0011] Furthermore, the present invention shall provide a transfer medium for ink-jet recording, which permits the 
simple formation of an image on a printing medium such as cloth, which does not permit direct ink-jet recording, in the 
home by using a general-purpose ink-jet recording apparatus and household iron without need of any particular ap- 
paratus, and the provision of a transferred image having excellent image properties and high fastness properties such 

15 as fastness to washing, and an image forming process using this transfer medium. 

[0012] The above-stated object is achieved by the transfer medium according to the combination of features of claim 
1 . In claim 9 an image forming process is disclosed in which the steps of forming an image on a transfer-printing medium 
by using the transfer medium of claim 1 is set forth. Preferred embodiments of the subject-matters of claim 1 or claim 
9 are defined in the dependent claims. 

20 [0013] According to the present invention, the index which indicates the position to be heated is provided on the 
support. Therefore, heat can be fully applied throughout the whole surface of the transfer layer of the transfer medium 
even when a heating surface upon heating is narrower than the area of the transfer layer and varies in temperature 
with the position, for example, when the transfer step is carried out in the home using a household iron. As a result, 
the transfer layer can be simply transferred to a transfer-printing medium such as cloth with satisfactory results. 

25 [0014] In particular, when the index provided on the support is provided as a linear index at interlinear intervals of 
at most a half of the width of the heating surface of the iron, the problem that unheated portions or insufficiently heated 
portions remain in the transfer layer can be solved, so that the transfer layer of the transfer medium can be transferred 
to a transfer-printing medium such as cloth with wholly satisfactory results. 

[0015] Moreover, according to the present invention, when for example, heat-sensitive portions, the visual appreci- 
30 ation of which changes at a temperature somewhat higher than a preferred transfer temperature, are formed as an 
index on the back surface of the transfer medium, the transfer layer of the transfer medium can be easily transferred 
to a transfer-printing medium such as cloth in an appropriate state even when transfer printing is carried out in the 
home using, for example, a household iron that cannot suitably set and control its temperature to a particular temper- 
ature. 

35 [0016] In the following, embodiments of the invention are described with reference to the accompanying figures. 
[0017] Fig. 1 is a schematic cross-sectional view illustrating a transfer medium according to an embodiment of the 
present invention. 

[0018] Fig. 2A graphically illustrates an image forming process using the transfer medium of Fig. 1. 
[0019] Fig. 2B shows a heating surface of a household iron used in Fig. 2A. 
40 [0020] Figs. 3A, 3B, 3C, 3D, 3E, 3F and 3G illustrate exemplary patterns of an index provided on the back surface 
of the transfer medium according to the present invention. 

[0021] Fig. 4 is a schematic cross-sectional view illustrating a transfer medium according to another embodiment of 
the present invention. 

[0022] Fig. 5 graphically illustrates a process of transferring the transfer medium of Fig. 4. 
45 [0023] Fig. 6 is a schematic cross-sectional view illustrating a transfer medium according to a further embodiment 
of the present invention. 

[0024] Fig. 7 graphically illustrates a process of transferring the transfer medium of Fig. 6. 

[0025] Fig. 8 is a schematic cross-sectional view illustrating a transfer medium according to a still further embodiment 

of the present invention. 

so [0026] Fig. 9 graphically illustrates a process of transferring the transfer medium of Fig. 8. 

[0027] Fig. 10 is a schematic cross-sectional view illustrating a transfer medium according to a yet still further em- 
bodiment of the present invention. 

[0028] Fig. 11 graphically illustrates a process of transferring the transfer medium of Fig. 11. 
[0029] As illustrated in section in Fig. 1 , the transfer medium for ink-jet recording according to an embodiment of the 
55 present invention includes a releasing layer 2 and a transfer layer 4 both provided on a support 1 , and an index 5 (see 
Figs. 3A to 3G for the patterns thereof) for permitting suitably applying heat to the transfer layer 4 provided on the 
surface of the support 1 . The transfer medium of such constitution according to the present invention is used in a case 
where the desired image 7 is formed on the transfer layer 4 in accordance with an ink-jet system, a transfer-printing 
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medium 8 such as cloth is then placed on the transfer layer 4, and they are heated and pressed by, for example, a 
household iron 6 from the side of the support 1 as illustrated in Fig. 2A to transferring the transfer layer 4 to the cloth 
8, thereby forming an image on the transfer-printing medium. Since the transfer medium for ink-jet recording according 
to the present invention is provided with the index 5 for permitting suitably applying heat to the transfer layer 4 on the 

5 surface of the support 1 , in this process, the transfer layer 4 of the transfer medium can be naturally heated reliably 
and evenly by only conducting ironing along the index 5 even when any person carries out the heating. As a result, 
the transfer layer 4 of the transfer medium may be transferred to the transfer-printing medium 8 such as cloth with 
ease and reliability even when the transfer step is carried out using any of various household irons 6 or the like, the 
heating surface of which is narrower than the whole area of the transfer layer 4 and varies in temperature with the 

10 position. 

[0030] In Figs. 1 and 2A, an example where a transparent film layer 3 is provided between the releasing layer 2 and 
the transfer layer 4 is illustrated. However, it is not essential in the present invention to provide such a film layer 3. 
However, the provision of such a film layer 3 is preferred, since the film layer 3 functions as a protective layer for a 
transferred image after completion of the transfer printing. 

15 [0031] Examples of the pattern of the index 5 provided on the surface of the support 1 for permitting suitably heating 
the surface of the support, said index 5 principally featuring the transfer medium for ink-jet recording according to the 
present invention, are illustrated in Figs. 3A to 3G. For example, an example illustrated in Fig. 3A is an example where 
a linear index 5 in the form of grid is provided on the surface of the support 1 by printing or the like. In this example, 
heating by an iron is conducted along a plurality of lines arranged regularly in a transverse direction and/or in a vertical 

20 direction. An interval between adjacent vertical lines or horizontal lines is preferably narrower than a maximum trans- 
verse width W (hereinafter referred to as the "width W" merely) of the heating surface of an iron used. If the interval is 
wider than the width W of the iron used as shown in Fig. 2B, there is a possibility that unheated portions may remain 
upon heating. The example illustrated in Fig. 3A is a preferred example where the interval between the lines provided 
as indices has been preset to about a half of the width W of the iron. More specifically, when ironing is carried out along 

25 the linear index 5 in the form of grid, it results in naturally heating the same place of the transfer layer, which is located 
on the side opposite to the heating surface of the iron, repeatedly twice even when any person carries out the heating. 
Therefore, no unheated area remains. Even if the heating surface varies in temperature with the position, no insuffi- 
ciently heated area remains, since first and second heating is conducted by different parts of the heating surface. As 
a result, the transfer layer is transferred to a transfer-printing medium such as cloth with satisfactory results, so that a 

30 high-quality transferred image having high fastness is formed. 

[0032] The interval between the index lines may be a half of the width of the iron as illustrated in Fig. 3A. However, 
when the interval is preset narrower than the half in such a manner that when an iron is placed on adjacent index lines, 
a part of the heating surface of the iron surely overlaps the previously heated area, i.e., the index lines are provided 
at intervals of, for example, at most 1/2.2 of the width of the iron, it is ensured that the transfer layer can be heated 

35 repeatedly at least twice at the whole area thereof when the heating is conducted along the index lines by the iron. 
However, it is not that the narrower the interval, the better the result. If the interval between the index lines is too narrow, 
it takes a long time to conduct transfer printing. The most preferable interval between the index lines in the transfer 
medium according to the present invention is of the order of from 1/3 to 1/2.2 of the width of an iron used. Examples 
illustrated in Figs. 3B to 3G are versions of the index 5 illustrated in Fig. 3A and have the same action and effect as 

40 those in Fig. 3A. An index 9 illustrated in Fig. 3B is formed by slant lines to edges of a support 1 . An index 10 illustrated 
in Fig. 3C is formed by arrows. An index 11 illustrated in Fig. 3D is formed by broken lines arranged regularly. An index 
12 illustrated in Fig. 3E is formed by dots. An index 13 illustrated in Fig. 3F is formed by a polygonal line. An index 14 
illustrated in Fig. 3G is formed by characters arranged regularly. The mere ironing along these indices 9 to 14 ensures 
that the whole surface of the transfer layer of the transfer medium according to the present invention can be heated 

45 all over. 

[0033] In the present invention, the index having such a form as described above may be formed by printing such 
an index pattern with a usual printing ink on the surface of a support. Inks usable at this time are limited to inks that 
neither melt at a transfer temperature nor stick to a heating means such as an iron. Accordingly, it is preferred to use 
inks prepared by using, as a vehicle, a resin having good heat resistance and, preferably, excellent lubricity. 

50 [0034] Examples of a process for forming the index 5 on the surface of the support 1 include a process in which a 
coloring material such as a dye or pigment, a vehicle resin as a film-forming material, and other necessary additives 
are dissolved or dispersed in a suitable solvent to prepare an ink, and an index pattern is printed with the ink on the 
surface of the support 1, and the like. Examples of the printing method include methods such as lithography, offset 
litho printing, letterpress printing, gravure printing and screen printing. 

55 [0035] The transfer medium for ink-jet recording according to another preferred embodiment of the present invention 
is illustrated in Figs. 4 and 5. In the transfer medium illustrated herein, an index 5 of the same pattern as described 
above is provided on the surface of a support 1, and moreover a transparent protective layer 15 is provided on the 
surface of the index 5. It is preferred that the protective layer 15 provided at this time is transparent, has sufficient heat 
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resistance to transfer a transfer layer and can protect the surface of the index when the transfer medium is stored or 
shipped. 

[0036] Preferred examples of a material for forming this heat-resistant protective layer 15 include resins which neither 
melt nor stick when it is heated by an iron or the like, for example, acrylic resins such as polymethyl methacrylate, 

5 polycarbonate resins, aromatic polyester resins, aromatic polyamide resins, polyimide resins, silicone resins, and fluor- 
oresins. Examples of particularly preferred resins in the present invention include silicone resins, fluororesins, and 
block copolymers of a silicone or fluororesin and any other resin, which have a silicone or fluororesin segment. 
No particular limitation is imposed on the coating weight thereof. However, about 0.1 to 2 g/m 2 suffices for it. The 
example where the protective layer 15 has been formed as a uniform film on the surface of the index 5 has been 

10 described above. However, the present invention is not limited to this. For example, it may also be allowable to form 
the index 5 by a means such as printing and then impregnate the support 1 with the resin described above, thereby 
forming the protective layer 1 5 on the surface of the index 5. 

[0037] No particular limitation is imposed on the specific features such as forms and materials of formation as to 
other components, such as the support 1 , releasing layer 2 and transfer layer 4, in the transfer media for ink-jet recording 

15 according to the present invention, which have the index on the surface of the support 1 . They may be formed in any 
conventionally-known way. For example, a transfer medium, in which a transfer layer 4 thereof is formed from a ther- 
moplastic resin, a crystalline plasticizer and a tackifier as described in Japanese Patent Application Laid-Open No. 
8-207426, may be allowable. A transfer layer 4 may be formed with a particulate thermoplastic resin, inorganic porous 
fine particles and a binder so as to permit ink-jet printing as described in Japanese Patent Application Laid-Open No. 

20 8-207450. As described in U.S. Patent No. 5,501 ,902, a transfer layer 4 may be formed by adding a cationic resin, an 
ink-viscosity adjuster and the like in addition to the above-described components. In the present invention, it is partic- 
ularly preferred that the transfer layer 4 be formed as a porous layer from fine particles of a water-insoluble thermoplastic 
resin and a water-insoluble thermoplastic resin binder, or more preferably from these resins, and a plasticizer for at 
least one of these resins or inorganic fine particles or a cationic resin. The individual materials for forming a preferred 

25 transfer layer in the transfer media for ink-jet recording according to the present invention will hereinafter be described 
specifically. 

[0038] As the water-insoluble thermoplastic resin used in forming the transfer layer 4 in the present invention, there 
are used porous fine particles of a thermoplastic resin. When such fine particles of the thermoplastic resin are contained 
in the transfer layer, they are present in the transfer layer with the shape as the fine particles retained as they are, 

30 without forming a film before the formation of a transfer image, so that the transfer layer becomes a porous layer. 
Therefore, when inks are applied to the transfer layer in accordance with an ink-jet recording system, the inks can be 
satisfactorily absorbed in voids defined by the fine particles and retained therein. When the porous fine particles of the 
thermoplastic resin are used in this case, the inks are also absorbed in pores in the fine particles, so that the ink 
absorbency of the transfer layer can be more enhanced. When an image formed on the transfer layer is brought into 

35 contact with a transfer-printing medium, and they are heated and pressed from the side of the support of the transfer 
medium, thereby transferring the image to the transfer-printing medium, the fine particles of the thermoplastic resin in 
the transfer layer are melted and transferred to the transfer-printing medium, and these fine particles are also formed 
into a film. As a result, it is possible to satisfactorily fix coloring materials to the transfer-printing medium such as cloth 
or film. 

40 [0039] Such fine particles of the thermoplastic resin as described above are preferably used in an amount ranging 
from about 30 % by weight to about 90 % by weight based on the total weight of the transfer layer. 
[0040] As the fine particles of the thermoplastic resin preferably used as a material for forming the transfer layer 4 
in the present invention, any fine particles may be used so far as they are fine particles formed of a water-insoluble 
thermoplastic resin. Specific examples of such a thermoplastic resin include polyethylene, polypropylene, polyvinyl 

45 acetate, water-insoluble polyvinyl alcohol, polyvinyl acetal, copolymers of poly(meth)acrylic acid, poly(meth)acrylates, 
polyacrylic acid derivatives, polyacrylamide, polyether, polyester, polycarbonate, cellulosic resins, polyacrylonitrile, 
polyimide, polyamide (nylon), polyvinyl chloride, polyvinylidene chloride, polystyrene, Thiokol, polysulfone, poly- 
urethane and copolymers of monomers of these resins. Among others, polyethylene, polypropylene, the copolymers 
of poly(meth)acrylic acid, poly(meth)acrylates, polyvinyl acetate, polyvinyl chloride, polyurethane, polyamide (nylon) 

so and copolymers of monomers thereof are more preferably used. 

[0041] The particle size of the fine particles of the thermoplastic resin used in the present invention is preferably 
within a range of from 0.05 um to 100 urn, more preferably from 0.2 um to 50 um, most preferably from 5 um to 20 um 
from the viewpoints of the ink absorbency of the resulting transfer layer and the clearness of the resulting image. If 
resin particles having a particle size smaller than 0.05 um are used, interparticle voids become too small upon the 

55 formation of the transfer layer, and so the resulting transfer layer comes to have insufficient ink absorbency. Further, 
if the particles are too small, the smoothness of the surface of the resulting transfer layer becomes high, so that the 
transfer layer becomes hard to penetrate into the fibers of cloth, and an image transferred to the cloth tends to be 
formed as an even continuous film on the surface of the cloth. As a result, the transferred image becomes easy to be 
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separated, and the transfer layer cracks to expose the underlying fibers when the cloth is stretched. Therefore, it is 
difficult to provide any satisfactory transferred image. If fine particles of the thermoplastic resin having a particle size 
greater than 100 urn are used on the other hand, the resolution of the resulting image becomes low, so that any clear 
image is difficult to be provided. 

5 [0042] In particular, when the porous fine particles of the thermoplastic resin are used in the transfer layer 4 in the 
present invention, the ink absorbency of the transfer layer can be more enhanced as described above, so that a greater 
amount of ink can be absorbed in a thinner layer thickness, resulting in a thin transfer layer which permits the formation 
of a clear image. Further, such provision of the thin transfer layer not only permits transferring the resulting image with 
more ease, but also makes hand of the image transferred on cloth or the like soft, so that a more preferable cloth with 

10 the transferred image can be provided when transferring the transfer layer 4. When fine particles of a thermoplastic 
resin composed of a copolymer of a monomer of nylon 6 and a monomer of nylon 12 are used as the material for 
forming the transfer layer 4, the coloring ability of dyes becomes better, and so a clearer image can be provided. 
[0043] As a material for the fine particles of the thermoplastic resin used in the present invention, there is preferably 
used a material capable of being sufficiently melted by a household iron or the like so as to be able to simply transfer 

15 an image formed on the resulting transfer layer by means of a general-purpose ink-jet printer to cloth in the home or 
the like. 

Taking this regard into consideration, a resin having a melting point ranging from 70°C to 200°C, preferably from 80°C 
to 1 80°C, more preferably from 1 00°C to 1 50°C is suitably used as the material for the fine particles of the thermoplastic 
resin. More specifically, when a material for the fine particles of the thermoplastic resin having a melting point lower 

20 than 70°C is used , the fine particles of the thermoplastic resin in the transfer layer may possibly form a continuous film 
according to conditions where the resulting transfer medium is shipped or stored. After coating the support with the 
fine particles of the thermoplastic resin, it is necessary to dry the coating film at a temperature lower than the melting 
point of the fine particles of the thermoplastic resin. It is thus preferred to use the thermoplastic resin having a melting 
point of at least 70°C for the purpose of facilitating the drying from the viewpoint of production efficiency. On the other 

25 hand, if a material for the fine particles of the thermoplastic resin having a melting point higher than 200°C is used, 
higher energy is required for transferring the resulting image to cloth. It is hence difficult to simply form a transferred 
image on a printing medium such as cloth or film. 

[0044] Taking the adhesion of the transfer layer 4 to the cloth into consideration, it is also preferred to use a material 
for the fine particles of the thermoplastic resin having a low melt viscosity. When a resin having a high melt viscosity 
30 is used, the adhesion between the resulting transfer layer and cloth becomes poor, so that the transfer layer 4 in the 
form of a continuous film is easy to be separated. On the contrary, when a material having a low melt viscosity is used, 
the transfer layer become easy to penetrate into fibers upon transfer printing, thereby providing a good transferred 
image wherein the color of the underlying fibers is not exposed even when the cloth is stretched after the transfer 
printing. 

35 [0045] The thermoplastic resin binder, which is used as a material for forming the transfer layer 4 together with the 
fine particles of the thermoplastic resin, is added for the purpose of bonding the fine particles of the thermoplastic resin 
to one another to form a film, thereby forming the transfer layer 4, and of fixing the transfer layer, on which an image 
has been formed, to cloth upon transfer printing. In the present invention, as with the fine particles of the thermoplastic 
resin, any conventionally known water-insoluble thermoplastic resin may be used as the thermoplastic resin binder. 

40 Specifically, the same thermoplastic resins as those mentioned above as the materials for the fine particles of the 
thermoplastic resin may be used as the binder. 

[0046] Such a thermoplastic resin binder as described above is preferably used in an amount ranging from 10 % by 
weight to 70 % by weight based on the total weight of the transfer layer. 

[0047] In the present invention, a weight ratio of the fine particles of the thermoplastic resin to the thermoplastic resin 
45 binder is preferably within a range of from 1/2 to 50/1 , more preferably from 1/2 to 20/1 , most preferably from 1/2 to 
15/1. If the proportion of the fine particles of the thermoplastic resin is too high, adhesion among the fine particles of 
the thermoplastic resin or between the fine particles and the releasing layer becomes insufficient, and it is hence 
impossible to form a transfer layer having sufficient strength before its transfer. On the other hand, if the proportion of 
the fine particles of the thermoplastic resin is too low, it is difficult to provide any transfer layer 4 having excellent ink 
50 absorbency and permitting the formation of an image having excellent clearness. 

[0048] When the transfer layer 4 of the transfer medium for ink-jet recording according to the present invention is 
formed by the above-described two materials alone, no problem arises when the melting point or softening point of the 
fine particles of the thermoplastic resin or thermoplastic resin binder is relatively low. However, when such a melting 
point or softening point is high, the resulting transfer layer may not be sufficiently transferred in some cases. In the 
55 present invention, therefore, it is preferred to add a plasticizer for the fine particles of the thermoplastic resin or a 
plasticizer for the thermoplastic resin binder as a material for forming the transfer layer 4. 

[0049] By adding these plasticizer, the melt viscosity of the transfer layer can be made low upon transfer of the 
resulting image, i.e., upon heating of the transfer layer, and moreover the adhesion of the transfer layer to cloth can 
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be more enhanced to improve the transferability thereof. In addition, the use of the plasticizer permits imparting strength 
and flexibility to the resulting transfer image, and so it is possible to form a transferred image having an excellent hand 
on a printing medium such as cloth or film. 

[0050] The above-described plasticizer is preferably used in an amount ranging from about 1 % by weight to about 

5 20 % by weight based on the total weight of the transfer layer. 

[0051] Preferable examples of the plasticizer used in this case include phthalates such as diethyl phthalate, dioctyl 
phthalate, dimethyl phthalate and dibutyl phthalate, phosphates such as tributyl phosphate and triphenyl phosphate, 
adipates such as octyl adipate and isononyl adipate, sebacates such as dibutyl sebacate and dioctyl sebacate, acetyl- 
tributyl citrate, acetyltriethyl citrate, dibutyl maleate, diethylhexyl maleate, dibutyl fumarate, trimellitic acid type plasti- 

10 cizers, polyester type plasticizers, epoxy type plasticizers, stearin type plasticizers, paraffin chloride, toluenesulfona- 
mide and derivatives thereof, and 2-ethylhexyl p-hydroxybenzoate. 

[0052] When the transfer medium for ink-jet recording according to the present invention is used to conduct transfer 
printing on a porous transfer-printing medium, for example, cloth or the like, it is preferred to further add inorganic 
particles to the transfer layer. When inorganic particles are added to the transfer layer, a problem that when the transfer 

15 layer, on which an image has been formed, is transferred to the cloth or the like, the optical density of the image is 
lowered because the transfer layer penetrates into the cloth in excess, and coloring materials also penetrate deeply, 
and a problem that when the cloth having the transferred image is washed, the surface of the cloth is fuzzed, and the 
optical density of the image is lowered by the same factor can be prevented in advance. More specifically, the addition 
of the inorganic particles having no melt property under heat to the transfer layer can prevent the thermoplastic resin 

20 making up the transfer layer from penetrating into the cloth in excess, so that a film can be formed on the surface of 
the cloth, and a clear image having high optical density can hence be provided. After that manner, fibers are also 
bonded on the surface of the cloth, and so the cloth can be prevented from being fuzzed by its washing, whereby the 
cloth can be provided as a cloth carrying a transferred image having high fastness to washing. 
[0053] The above-described inorganic particles are preferably used in an amount ranging from about 0.1 % by weight 

25 to about 20 % by weight based on the total weight of the transfer layer. 

[0054] No particular limitation is imposed on the inorganic particles used in the present invention so far as they are 
porous and have good ink absorbency. Specific examples thereof include silica, aluminum silicate, magnesium silicate, 
hydrotalcite, calcium carbonate, titanium oxide, clay, talc and (basic) magnesium carbonate. 
[0055] Of these, a material having high dyeing property may preferably be used, since a dye in an ink is fixed to a 

30 portion nearer the surface of the cloth. When a material having a higher void volume is used in this case, the ink 
absorbency of the resulting transfer layer is also enhanced, and so a clearer image can be provided. The particle size 
of the inorganic particles used in the present invention is preferably equal to that of the fine particles of the thermoplastic 
resin described above as much as possible. The reason for it is that when particles different in particle size are added 
to each other, particles having a smaller diameter are filled in interparticle voids of particles having a greater diameter, 

35 so that the voids of the resulting transfer layer are reduced. 

[0056] In the present invention, a cationic resin may be added to the materials for forming the transfer layer. The 
addition of the cationic resin permits the provision of a transferred image having higher fastness properties. More 
specifically, coloring materials commonly used in ink-jet printers are dyes. Such a coloring material is taken together 
into the transfer layer when the fine particles of the thermoplastic resin and the binder are melted by heat upon transfer 

to printing, and fixed to a transfer-printing medium such as cloth or film. 

[0057] However, the film thus formed may not become completely even in some case. In such a case, the dye may 
exude when the cloth is immersed in water upon, for example, washing. When the cationic resin is added to the transfer 
layer, however, it reacts with the dye to insolubilize the dye, so that the dye can be prevented from dissolving out, 
[0058] The above-described cationic resin is preferably used in an amount ranging from about 1 % by weight to 

45 about 20 % by weight based on the total weight of the transfer layer. 

[0059] Examples of cationic resins preferably used in this case include cationically modified products of resins such 
as polyvinyl alcohol, hydroxyethyl cellulose and polyvinyl pyrrolidone; polymers and copolymers of amine monomers 
such as allylamine, diallylamine, allyl sulfone, dimethylallyl sulfone and diallyldimethylammonium chloride, and of acryl- 
ic monomers having a primary, secondary or tertiary amine, or quaternary ammonium base at their side chains, such 

50 as dimethylaminoethyl (meth)acrylate, diethylaminoethyl (meth)acrylate, methylethylaminoethyl (meth)acrylate, 
dimethylamino-styrene, diethylaminostyrene, methylethylaminostyrene, N-methylacrylamide, N-dimethylacrylamide, 
N.N-diemthyl-aminoethyl methacrylamide and quaternized compounds thereof; and resins having a primary, secondary 
or tertiary amine, or quaternary ammonium base at their main chains, such as dicyanamide, 
[0060] The film thickness of the transfer layer formed by such materials as described above is preferably within a 

55 range of from 10 to 150 jam, more preferably from 30 to 120 jim, most preferably from 40 to 100 um. If the transfer 
layer is too thick, any flexible transferred image cannot be provided when the transfer layer is transferred to a transfer- 
printing medium such as cloth. If the transfer layer is too thin on the other hand, a transferred image to be formed 
becomes deteriorated in image quality or fastness properties. 
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It is hence not preferred to form the transfer layer in such a too thick or thin thickness. 

[0061] A surfactant may also be contained in the transfer layer in the transfer medium for ink-jet recording according 
to the present invention for the purpose of improving its permeability to inks. More specifically, when the surfactant is 
added into the transfer layer, the wettability of the surfaces of the particles contained in the transfer layer is improved, 
5 and so the permeability to water-based inks is enhanced. As the surfactant used in the present invention, any of nonionic 
surfactants commonly used may be used. More specifically, surfactants of the ether, ester, ether-ester and nitrogen- 
containing types may be used. 

[0062] The transfer medium for ink-jet recording according to the present invention has a releasing layer 2 together 
with the transfer layer formed in the above-described manner. The presence of the releasing layer allows the transfer 

10 layer having the excellent properties to be easily transferred to a transfer-printing medium such as cloth or film. For 
example, a problem that when the support is separated and removed from cloth after the transfer layer is transferred 
to the cloth by heating and pressing, the transfer layer is separated together from the cloth, or a part of the transfer 
layer remains on the support without being transferred, so that the image is impaired is prevented. 
[0063] A material for such a releasing layer 2 formed on the support for the purpose of facilitating the separation of 

15 the transfer layer from the support when the transfer layer is transferred to the printing medium such as cloth or film 
is preferably a hot-melt material. Specific examples thereof include waxes such as carnauba wax, paraffin wax, micro- 
crystalline wax and castor wax, higher fatty acids and derivatives thereof such as metal salts and esters, for example, 
stearic acid, palmitic acid, lauric acid, aluminum stearate, lead stearate, barium stearate, zinc stearate, zinc palmitate, 
methyl hydroxystearate and glycerol monohydroxystearate, polyamide resins, petroleum resins, rosin derivatives, cou- 

20 marone-indene resins, terpene resins, novolak resins, styrene resins, olefin resins such as polyethylene, polypropyl- 
ene, polybutene and polyolefin oxide, and vinyl ether resins. Besides, silicone resins, fluorosilicone resins, fluoroole- 
finvinyl ether copolymers, perfluoroepoxy resins, thermosetting acrylic resins having perfluoroalkyl groups at their side 
chains, and vinylidene fluoride type hardening resins may also be used. 

[0064] In a further embodiment of the present invention, as illustrated in Figs. 1 and 2A and so on, the transfer 
25 medium for ink-jet recording according to the present invention may be provided with a film layer 3 between the transfer 
layer 4 and the releasing layer 2, both described above, to form a transfer layer composed of two layers. The provision 
of this film layer 3 has the following two advantages. 

[0065] First, the transfer layer 4 can be formed on the releasing layer 2 with more easy. In the transfer medium for 
ink-jet recording according to the present invention, as described above, it is preferred to provide the porous transfer 
30 layer 4 for the purpose of improving its ink absorbency. When the porous layer is provided on a layer having low 
adhesion, such as the releasing layer 2, however, the adhesion between these layers becomes poor, so that in some 
cases, the transfer layer 4 may separate from the releasing layer 2 upon handling of the resulting transfer medium. 
Accordingly, when a transfer layer is provided as a layer of the two-layer structure in such a manner that a film layer 

3, which is formed with a material different from that for the fine resin particles of the original transfer layer 4, is located 
35 on the transfer layer 4 on the side of the releasing layer 2, the adhesion between the transfer layer 4 and the releasing 

layer 2 is improved, and so the above problem is hard to arise. 

[0066] Second, when the film layer 3 is provided between the transfer layer 4 and the releasing layer 2, the fastness 
to washing of an image transferred to cloth or the like can be more improved. More specifically, when the transfer layer 
is provided as a layer of the two-layer structure, the film layer 3 becomes a face layer to cover the surface of an image 
40 formed after transfer printing. Therefore, the coloring materials are closely fixed to the cloth in a state that they are 
more shielded in the transfer layer, and the fastness properties are hence enhanced. 

[0067] It is preferred that a material of the same kind as the above-described thermoplastic resin binder used as a 
material for forming the transfer layer be used as a material for forming the film layer 3. More specifically, when materials 
of the same kind are used as materials for forming these two layers, adhesion between the two layers can be enhanced, 
45 and so the fastness properties of the image transferred can be more improved. Further, since a difference in refractive 
index between the two layers becomes small, the transfer layer after transfer printing become transparent, and so a 
clear image can be provided. The transfer layer 4 is porous due to the action of the fine particles contained therein, 
while the film layer 3 is not porous. The thickness of the film layer 3 is preferably made thinner than the transfer layer 

4, e.g., within a range of the order of from 1 to 50 u.m. 

so [0068] The transfer medium for ink-jet recording according to the present invention as illustrated in Fig. 6 includes 
an index 16, the visual appreciation, such as color, of which changes by heating upon transfer printing, provided on 
the surface of a support 1. The transfer medium of such constitution according to the present invention is used in a 
case where the desired image 7 is formed on a transfer layer 4 in accordance with an ink-jet system, a transfer-printing 
medium 8 such as cloth is then placed on the transfer layer 4, and they are heated and pressed by, for example, a 

55 household iron 6 from the side of the support 1 as illustrated in Fig. 7 to transferring the transfer layer 4 to the cloth, 
thereby forming a transferred image. In this case, since the transfer medium for ink-jet recording according to the 
present invention is provided with the index 16 which is a heat-sensitive part that is preset in such a manner that the 
visual appreciation thereof changes when a sufficient temperature to firmly transfer the transfer layer 4 to the cloth is 
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applied thereto, whether a sufficient temperature to transfer the transfer layer 4 is applied to the transfer layer 4 can 
be judged by change in visual appreciation appeared on the index 16. As a result, the transfer layer 4 of the transfer 
medium can be transferred to the transfer-printing medium 8 such as cloth with ease and reliability even when transfer 
printing is carried out in the home using, for example, a household iron that cannot suitably set and control its temper- 

5 ature to a particular temperature. 

[0069] As a material for the index 16 illustrated in Fig. 6, there may preferably be used the so-called temperature 
indicating material the visual appreciation of which changes according to temperature change. The temperature indi- 
cating material itself is a known material, and any of irreversible, quasi-irreversible and reversible temperature indicating 
materials may be used. Of these, the irreversible temperature indicating material is particularly preferably used in order 

10 to clearly grasp the state of transfer. 

[0070] Examples of the irreversible temperature indicating material include various kinds of temperature indicating 
materials the visual appreciation of which clearly changes according to physical or chemical change, such as thermal 
decomposition system, sublimate development system, chemical reaction system, melt development system, electron 
transfer system and pH change system. 

15 Specific examples of temperature indicating materials used in the present invention include salts of metals such as 
cobalt, nickel, iron, copper, chromium and manganese, mixtures of two kinds of coloring matter different in hue, one 
of which sublimates at a specific temperature, mixtures of bismuth oxide and bismuth sulfide, materials the visual 
appreciation of which changes by melting, dispersions of a leuco dye and a phenolic compound (heat-sensitive color- 
developing dyes), and mixture of an organic acid and phenolphthalein. 

20 [0071] The above-described examples are preferred examples, and besides various kinds of coloring matter, which 
are conventionally known dyes and pigments the visual appreciation of which changes at a temperature somewhat 
higher than the transfer temperature may also be used. 

[0072] In the present invention, the heat-sensitive index 16 is formed on the surface of a support using such a tem- 
perature indicating material as described above. Coatings and printing inks containing the temperature indicating ma- 

25 terial are also known, and these temperature indicating coatings or inks may be used . However, coatings or inks usable 
in the present invention are limited to those in which a vehicle that neither melts at a transfer temperature nor sticks 
to a heating means such as an iron is used. Accordingly, it is preferred to use temperature indicating coatings or inks 
prepared by using a resin having good heat resistance and, preferably, excellent lubricity as a vehicle together with 
any of the conventionally-known temperature indicating materials described above. 

30 [0073] The transfer temperature of the transfer layer 4 is generally designed to be of the order of from 100°C to 
250°C in such a manner that the transfer layer 4 can be easily formed into a film and transferred using a household 
iron. Therefore, it is preferred that a temperature indicating material, the visual appreciation of which changes at a 
temperature higher than the transfer temperature by about 10 to 50°C, for example, at 110 to 300°C, be used upon 
the formation of the heat-sensitive index 16. In such a manner, an area of the transfer layer that has not been heated 

35 at the transfer temperature or higher can be easily distinguished with the naked eyes. More specifically, since the 
transfer layer can be heated in the transfer step while visually observing the state of change in color at the heat-sensitive 
part, the whole surface of the transfer layer 4 can be heated with ease at an optimum transfer temperature. When an 
irreversible temperature indicating material is used, it is only necessary to observe the heat-sensitive part after the 
heating and reheat an area that has undergone no color change, if any, until the area undergoes color change. As a 

40 result, the transfer layer 4 situated on the side opposite to the heat-sensitive part can be evenly heated, so that the 
transfer layer 4 can be transferred with good results and high reliability. 

[0074] As illustrated in Figs. 6 and 7, the index 16 having the excellent effect described above is preferably formed 
so as to have an area equal to or greater than the transfer layer 4 opposite thereto. It is more preferred that the index 
16 be formed in solid all over the surface of the support. However, the present invention is not limited to this form, and 

45 the index may be provided at an irreducible minimum of position sufficient to confirm whether the whole surface of the 
transfer layer is heated. For example, a heat-sensitive index 17 may be formed on the pattern of lines or dots at an 
interval narrower than the width of an iron as illustrated in Figs. 8 and 9. In such a manner, a user can apply an optimum 
transfer temperature all over the whole surface of the transfer layer 4 of the transfer medium with reliability by heating 
the transfer layer 4 using a household iron while controlling the temperature relying upon the color change of the index 

so 17. 

[0075] No particular limitation is imposed on the thickness of such a heat-sensitive index as described above, and 
the mere thickness that color change can be visually confirmed with ease suffices. In all the examples described above, 
the index is provided on the surface of the support 1 on the side not facing the releasing layer 2 on which the transfer 
layer 4 is provided. However, the present invention is not limited to this arrangement, and the index may be provided 
55 at any position so far as the index can be easily observed from the side of the releasing layer 2 opposite to the transfer 
layer 4 upon transferring to the transfer-printing medium 8. For example, when a transparent material is used for the 
support 1 , the index may be formed on the surface of the support 1 on the side of the releasing layer 2. 
[0076] Processes for forming the heat-sensitive index on the surface of the support include a process in which the 
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preferred temperature indicating material described above, a vehicle resin, and other necessary additives are dissolved 
or dispersed in a suitable solvent to prepare a coating formulation or ink, and the coating formulation or ink is applied 
to the surface of a support by coating or printing, a process in which a film is formed with these materials, and the film 
is laminated on a support, and a process in which a film is extruded on a support. Examples of the coating method 
5 include a roll coater, blade coater, air knife coater, gate roll coater, bar coater, size pressing, Symsizer, spray coating, 
gravure coating and curtain coater methods. Examples of the printing method include methods such as lithography, 
offset litho printing, letterpress printing, gravure printing and screen printing. 

[0077] A still further preferred embodiment of the present invention is illustrated in Figs. 10 and 11. In the transfer 
medium according to this embodiment, the same heat-sensitive index 16 as described above is provided on the surface 

10 of a support 1 , and a transparent protective layer 18 is provided on the surface of the index 16. The protective layer 
18 provided in this case is the same as the protective layer 15 described above. 
[0078] Incidentally, the same Reference numerals have the same meaning throughout Figs. 1 to 11 . 
[0079] The transfer media for ink-jet recording according to the present invention, which have such respective fea- 
tures as described above, are used for the purpose of forming an image on the transfer layer in accordance with an 

15 ink-jet recording system and transferring the image formed by a means such as heating to a transfer-printing medium 
(recording medium), on which an image is difficult to directly form by the ink-jet recording system, such as cloth or film, 
thereby forming an image on the cloth or the like. As an ink-jet printer, any commercially available ink-jet printer com- 
monly used may be employed as it is. No particular limitation is also imposed on coloring materials to be used. Con- 
ventionally known anionic coloring materials may be used. It is not necessary to specially change the kinds of coloring 

20 materials according to materials making up cloth. 

[0080] Materials on which an image will be formed using the transfer medium for ink-jet recording according to the 
present invention include cloth, film and the like. In particular, the cloth is preferably used. No particular limitation is 
imposed on materials making up the cloth used in the present invention. Examples thereof include cotton, hemp, silk, 
wool, rayon, polyester, nylon, acrylic, acetate, triacetate, polyurethane, and blended fibers thereof. The cloth may be 

25 used in any form of a woven fabric, a knitted fabric and a nonwoven fabric. 

[0081] The image forming process according to the present invention comprises the steps of forming an image on 
the transfer layer of the transfer medium described above in accordance with an ink-jet system, laying the transfer 
medium and a transfer-printing medium to overlap each other with the transfer layer, on which the image has been 
formed, on the side of the transfer-printing medium, and heating the transfer layer from the side of the support of the 

30 transfer medium to transfer the transfer layer of the transfer medium to the surface of the transfer-printing medium, 
wherein the heating is carried out by utilizing the index provided on the support. The process of the present invention 
is particularly useful when using a household iron the heating surface of which is narrower than the whole area of the 
transfer layer of the transfer medium. 

[0082] The present invention will hereinafter be described more specifically by the following Examples and Compar- 
35 ative Example. It goes without saying that the present invention is not limited to these examples. Incidentally, ail des- 
ignations of "part" or "parts" and "%" as will be used in the following examples mean part or parts by weight and % by 
weight unless expressly noted. 

Example 1 : 

40 

[0083] Release paper (ST-60 OKT, trade name, product of Lintec Corp.) on one side of which a releasing layer had 
been provided was used as a support, and a grid pattern having a line thickness of 0.5 mm at interlinear intervals of 
45 mm as illustrated in Fig. 3A was printed on the other side (the side on which no releasing layer had been provided) 
of the support by offset printing to form an index. 
45 [0084] A coating formulation having the following composition was applied to the release layer-provided side (the 
side opposite to the index-printed side) of the releasing paper, on which the index had been provided, by a bar coater 
method, so as to give a dry coating thickness of 50 um, and dried at 70°C for 10 minutes in a drying oven to form a 
transfer layer, thereby producing a transfer medium according to this example. 

50 [Composition of coating formulation for transfer layer] 

[0085] 

Ethylene-vinyl acetate copolymer emulsion (Chemipearl V-300, trade name, product of Mitsui Petrochemical In- 
55 dustries, Ltd.; solids content: 40 %; particle size: 6 ^m;) 

137.5 parts (solids content: 55 parts) 
Ethylene-acrylic acid copolymer emulsion (Hitec E-8778, trade name, product of Toho Chemical Industry Co., Ltd.; 
solids content: 25 %) 
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180 parts (solids content: 45 parts) 
Silica particles (Mizukasil P-78A, trade name, product of Mizusawa Industrial Chemicals, Ltd.; particle size: 3 
urn;) 0.6 parts 

Acrylic cationic resin (EL Polymer NWS-16, trade name, product of Shin-Nakamura Chemical Co., Ltd.; solids 
5 content: 35 %) 

6.8 parts (solids content: 2.4 parts). 

Example 2: 

10 [0086] After a grid pattern was printed on one side of a support in the same manner as in Example 1 to form an 
index, a coating formulation having the following composition was applied to the printed side of the support by a bar 
coater method, so as to give a dry coating weight of 3 g/m 2 , and dried at 80°C for 1 minute in a drying oven to form a 
surface protective layer for the index. 

15 [Composition of coating formulation for protective layer] 

[0087] 

Polydimethylsiloxane (TPR-6711, trade name, product of Toshiba Silicone Co., Ltd.; solids content: 30 %) 
20 333 parts (solids content: 100 parts) 

Catalyst (CM670, trade name; product of Toshiba Silicone Co., Ltd.) trace amount 
Toluene 200 parts. 

[0088] A coating formulation having the following composition was applied to the release layer-provided side (the 
25 side opposite to the index-printed side) of the releasing paper, on which the index had been provided, by a bar coater 
method, so as to give a dry coating thickness of 50 u.m, and dried at 70°C for 10 minutes in a drying oven to form a 
transfer layer, thereby producing a transfer medium according to this example. 

[Composition of coating formulation for transfer layer] 

30 

[0089] 

Porous nylon particles (Orgasol 3501 EXD NAT, trade name, product of Elf Atochem S.A.; particle size: 10 
u.m) 55 parts 

35 Ethylene-acrylic acid emulsion (Hitec E-8778, trade name, product of Toho Chemical Industry Co., Ltd.; solids 

content: 25 %) 

180 parts (solids content: 45 parts) 
N-Ethyl-o,p-toluenesulfonamide (Topcizer No. 3, trade name, product of Fuji Amide Chemical Co., Ltd.; solids 
content: 30 %) 

40 33 parts (solids content: 10 parts) Silica particles (Mizukasil P-78A, trade name, product of Mizusawa Indus- 

trial Chemicals, Ltd.; particle size: 3 um;) 2 parts 

Cationic resin (EL Polymer NWS-16, trade name, product of Shin-Nakamura Chemical Co., Ltd.; solids content: 
35 %) 

23 parts (solids content: 8 parts) 
45 Fluorine-containing surfactant (Surflon S-131 , trade name, product of Seimi Chemical Co., Ltd.; solids content: 30 

%;) 

3 parts (solids content: 1 part) 
Isopropyl alcohol 40 parts. 

50 Example 3: 

[0090] An index in the form of grid was formed on releasing paper in the same manner as in Example 2, and a coating 
formulation having the following composition was applied to the release layer-provided side (the side opposite to the 
index-printed side) of the releasing paper, on which the index had been provided, by a bar coater method, so as to 
55 give a dry coating thickness of 20 urn, and dried at 70°C for 10 minutes in a drying oven to form a film layer. 
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[Composition of coating formulation for film layer] 
[0091] 

5 Porous nylon particles (Orgasol 3501 EXD NAT, trade name, product of Elf Atochem S.A.; particle size: 10 

urn) 0.1 parts 

Ethylene-acrylic acid emulsion (Hitec E-8778, trade name, product of Toho Chemical Industry Co., Ltd.; solids 
content: 25 %) 

400 parts (solids content: 100 parts) 
10 Isopropyl alcohol 5 parts. 

[0092] A transfer layer was then formed in the same manner as in Example 2 on the film layer provided on the release 
paper, thereby producing a transfer medium according to this example. 

15 Example 4: 

[0093] Paper for PPC having a basis weight of 64 g/m 2 was used as a support, and a vinyl monofluoride resin film 
having a thickness of 20 ujti was laminated on one side of this support to form a releasing layer. A grid pattern having 
a line thickness of 0.5 mm at interlinear intervals of 45 mm as illustrated in Fig. 3A was printed on the other side (the 
20 side on which no releasing layer had been provided) of the support by offset printing to form an index. 

[0094] A coating formulation having the following composition was applied to the release layer-provided side (the 
side opposite to the index-printed side) of the releasing paper, on which the index had been provided, by a bar coater 
method, so as to give a dry coating thickness of 40 urn, and dried at 60°C for 10 minutes in a drying oven to form a 
transfer layer, thereby producing a transfer medium according to this example. 

25 

[Composition of coating formulation for transfer layer] 
[0095] 

30 Ethylene-vinyl acetate copolymer emulsion (Chemipeari V-300, trade name, product of Mitsui Petrochemical In- 

dustries, Ltd.; solids content: 40 %; particle size: 6 urn;) 

250 parts (solids content: 100 parts) 
Polyvinyl alcohol (PVA-217, trade name, product of Kuraray Co., Ltd.; 20 % aqueous solution) 
50 parts (solids content: 10 parts). 

35 

Example 5: 

[0096] A releasing layer was provided on a support composed of paper for PPC in the same manner as in Example 
4. A grid pattern having a line thickness of 0.5 mm at interlinear intervals of 45 mm as illustrated in Fig. 3A was printed 
40 on the other side (the side on which no releasing layer had been provided) of the support by offset printing to form an 
index. 

[0097] A coating formulation having the following composition was applied to the release layer-provided side (the 
side opposite to the index-printed side) of the releasing paper, on which the index had been provided, by a bar coater 
method, so as to give a dry coating thickness of 40 um, and dried at 60°C for 10 minutes in a drying oven to form a 
45 transfer layer, thereby producing a transfer medium according to this example. 

[Composition of coating formulation for transfer layer] 

[0098] 

50 

Ethylene-vinyl acetate copolymer emulsion (Chemipeari V-300, trade name, product of Mitsui Petrochemical In- 
dustries, Ltd.; solids content: 40 %; particle size: 6 ^m;) 

250 parts (solids content: 100 parts) 
Polyvinyl alcohol (PVA-217, trade name, product of Kuraray Co., Ltd.; 20 % aqueous solution) 
55 50 parts (solids content: 10 parts) 

Polyallylamine hydrochloride (PAA-HCI-10L, trade name, product of Nitto Boseki Co., Ltd.; solid content: 40 %) 

12 parts (solids content: 4.8 parts) Benzalkonium chloride (G50, trade name, product of Sanyo Chemical 
Industries, Ltd.; solids content: 50 %) 
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6 parts (solids content: 3 parts). 
Example 6: 

5 [0099] Release paper (ST-60 OKT, trade name, product of Lintec Corp.) on one side of which a releasing layer had 
been provided was used as a support, and solid printing was conducted with Thermopaint No. 16 (trade name, product 
of Nichiyu Giken K.K.) on the whole surface of the back side (the side on which no releasing layer had been provided; 
the same shall apply hereinafter) of the support by screen printing to form a heat-sensitive index on the whole surface 
of the back side of the releasing paper. 

10 [0100] The same coating formulation for transfer layer as that used in Example 2 was applied to the release layer- 
provided side (the side opposite to the index-printed side) of the releasing paper, on which the index had been provided, 
by a bar coater method, so as to give a dry coating thickness of 50 urn, and dried at 70°C for 10 minutes in a drying 
oven to form a transfer layer, thereby producing a transfer medium according to this example. 

15 Example 7: 

[0101] A grid pattern having a line thickness of 0.5 mm at interlinear intervals of 45 mm was printed with Thermopaint 
No. 16 (trade name, product of Nichiyu Giken K.K.) on the back side of the same releasing paper as that used in 
Example 6 to form a heat-sensitive index in the form of grid. A transfer layer was provided on the release layer-provided 
20 side (the side opposite to the index-printed side) of the releasing paper, on which the index had been provided, in the 
same manner as in Example 6, thereby producing a transfer medium according to this example. 

Example 8: 

25 [0102] The back side of the same releasing paper as that used in Example 6 was subjected to printing in the same 
manner as in Example 7 to form a heat-sensitive index in the form of grid. The same coating formulation for film layer 
as that used in Example 3 was applied to the release layer-provided side (the side opposite to the index-printed side) 
of the releasing paper, on which the index had been provided, by a bar coater method, so as to give a dry coating 
thickness of 20 ^m, and dried at 70°C for 10 minutes in a drying oven to form a film layer. 

30 [0103] A transfer layer was then formed in the same manner as in Example 6 on the film layer provided on the release 
paper, thereby producing a transfer medium according to this example. 

Example 9: 

35 [0104] Paper for PPC having a basis weight of 64 g/m 2 was used as a support, and a vinyl monofluoride resin film 
having a thickness of 20 urn was laminated on one side of this support to form a releasing layer. Solid printing was 
then conducted with Thermopaint No. 14 (trade name, product of Nichiyu Giken K.K.) on the whole surface of the back 
side of the release paper, on which the releasing layer had been provided, by screen printing to form a heat-sensitive 
index on the whole surface of the back side of the releasing paper. The same coating formulation for protective layer 

40 as that used in Example 2 was further applied to the index-printed side of the releasing paper by a bar coater method, 
so as to give a dry coating weight of 3 g/m 2 , and dried at 80°C for 1 minute in a drying oven to form a surface protective 
layer. 

[0105] The same coating formulation for transfer layer as that used in Example 1 was applied to the release layer- 
provided side of the releasing paper, on which the index and surface protective layer had been provided, by a bar 
45 coater method, so as to give a dry coating thickness of 50 urn, and dried at 70°C for 10 minutes in a drying oven to 
form a transfer layer, thereby producing a transfer medium according to this example. 

Example 10: 

so [0106] A transfer medium according to this example, in which a surface protective layer was provided on a heat- 
sensitive index in the form of grid, was produced in the same manner as in Example 9 except that a grid pattern having 
a line thickness of 0.5 mm at interlinear intervals of 45 mm was printed with Thermopaint No. 14 (trade name, product 
of Nichiyu Giken K.K.) on the back side of the same releasing paper as that prepared in Example 9 by screen printing. 

55 Example 11: 

[0107] Paper for PPC having a basis weight of 64 g/m 2 was used as a support, and a vinyl monofluoride resin film 
having a thickness of 20 jim was laminated on one side of this support to form a releasing layer. Solid printing was 
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then conducted with Thermopaint No. 14 (trade name, product of Nichiyu Giken K.K.) on the whole surface of the back 
side of the release paper, on which the releasing layer had been provided, by screen printing to form a heat-sensitive 
index on the whole surface of the back side of the releasing paper. 

[0108] The same coating formulation for transfer layer as that used in Example 4 was applied to the release layer- 
5 provided side (the side opposite to the index-printed side) of the releasing paper, on which the index had been provided, 
by a bar coater method, so as to give a dry coating thickness of 40 urn, and dried at 60°C for 10 minutes in a drying 
oven to form a transfer layer, thereby producing a transfer medium according to this example. 



Example 12: 

10 

[0109] A releasing layer was provided on a support composed of paper for PPC in the same manner as in Example 
11. Solid printing was then conducted with Thermopaint No. 14 (trade name, product of Nichiyu Giken K.K.) on the 
whole surface of the back side of the release paper, on which the releasing layer had been provided, by screen printing 
to form a heat-sensitive index on the whole surface of the back side of the releasing paper. 
15 [0110] The same coating formulation for transfer layer as that used in Example 5 was applied to the release layer- 
provided side (the side opposite to the index-printed side) of the releasing paper, on which the index had been provided, 
by a bar coater method, so as to give a dry coating thickness of 40 urn, and dried at 60°C for 10 minutes in a drying 
oven to form a transfer layer, thereby producing a transfer medium according to this example. 

20 Comparative Example 1 : 



[0111] A transfer layer was provided on the releasing layer-provided side of the same releasing paper (ST-60 OKT, 
trade name, product of Lintec Corp.) as that used in Example 1 in the same manner as in Example 1 to produce a 
transfer medium having no index. 
25 [0112] The transfer temperatures of the transfer layers in Examples 6 to 12 and Comparative Example 1 and tem- 
peratures at which Thermopaints used in the formation of the heat-sensitive indices underwent color change are shown 
in Table 1 . 



30 Table 1 



^^^Transfer temperature 

of transfer 
layer 


Color change temperature 
of Thermopaint 


Example 6 


160°C 


180'C 


Example 7 


160°C 


180'C 


Example B 


160 e C 


180°C 


Example 9 


120°C 


160'C 


Example 10 


120'C 


160°C 


Example 11 


120*C 


160'C 


Example 12 


120°C 


160'C 


Comparative 






Example 1 


160 4 C 
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[Evaluation] 

[01 1 3] Printing was conducted on the thus-produced transfer media of Examples 1 to 1 2 and Comparative Example 
1 in accordance with a back printing film mode (reflected-image printing mode) by means of an ink-jet color printer, 
5 BJC-600 (trade name, manufactured by Canon Inc.) to form an image on the transfer layer of each transfer medium. 
The transfer media on which the image had been formed were used to make evaluation as to the following items. 

(1 ) Evaluation as to transferability (A) 

10 [0114] Each 10 sheets of the transfer media of Examples 1 to 5 and Comparative Example 1 were used to form an 
image on all the sheets. Ten men and women different in age conducted tests to transfer each image of these transfer 
media to a 1 00 % cotton T-shirt by means of a household iron. With respect to the transfer media according to Examples 
1 to 5, they were instructed to conduct ironing along the index. The image-transferred T-shirts thus obtained were 
visually observed to evaluate the transfer media as to transferability. The iron used was an iron, TA-FZ2 (trade name, 

15 manufactured by Toshiba Corporation; width: 110 mm). The temperature of the iron was set to a dial of cotton on the 
iron, and the ironing time (transfer time) was about 2 minutes per A4-sized medium. 

[0115] As a result, when the transfer media of Examples 1 to 5 were used, all the ten persons were able to beautifully 
transfer the whole surface of the transfer layer to the T-shirt. On the contrary, when the transfer medium of Comparative 
Example 1 was used, edge portions of the image were not fixed to the T-shirt in some cases, resulting in insufficient 
20 transfer. 

(2) Evaluation as to transferability (B) 

[0116] Each 10 sheets of the transfer media of Examples 6 to 12 and Comparative Example 1 , on which an image 
25 had been printed, were provided, and two persons conducted tests to transfer each image to a T-shirt (100 % cotton) 
by means of each of 5 irons of different kinds. With respect to the transfer media according to Examples 6 to 12, they 
were instructed to conduct ironing until Thermopaint underwent color change. 

[0117] The image-transferred T-shirts thus obtained were visually observed to evaluate the transfer media as to 
transferability. 

30 [0118] As a result, when the transfer media of Examples 6 to 12 were used, the whole surface of the transfer layer 
was able to be beautifully transferred to all the ten T-shirts. On the contrary, when the transfer medium of Comparative 
Example 1 was used, edge portions of the image were not fixed to the T-shirt in some cases, resulting in insufficient 
transfer. 

35 (3) Evaluation as to fastness to washing: 

[0119] Each transferred sample obtained in the evaluation as to transferability was washed (by standard mode) in 
a washing machine to evaluate it as to fastness to washing. The washing machine used was NA-F60VP1 (trade name) 
manufactured by Matsushita Electric Industrial Co., Ltd. 
40 [0120] The T-shirts on which the image was formed with each of the transfer media of Examples 1 to 12 involved no 
problem that the transfer layer is separated after the washing. On the contrary, some T-shirts on which the image was 
formed with the transfer medium of Comparative Example 1 involved a problem that the transfer layer is further sep- 
arated after the washing. 

45 

Claims 

1. A transfer medium for ink-jet recording adapted to form an image (7) on a transfer layer (4) thereof and then heat 
the transfer layer (4) from the side of a support (1) of the transfer medium to transfer the transfer layer (4) to a 

50 transfer-printing medium (8), wherein the heating is carried out by utilizing an index (5, 9 - 14, 16, 17) provided on 

the support (1 ), characterized in that said index indicates, on the side of the support (1 ), the position of the transfer 
layer (4) to be heated. 

2. The transfer medium according to Claim 1 , wherein the index (1 0, 1 1 ) is composed of lines or broken lines arranged 
55 regularly. 

3. The transfer medium according to Claim 1, wherein the index (16, 17) is a heat-sensitive index the visual appre- 
ciation of which changes by heating. 
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4. The transfer medium according to Claim 3, wherein the index (1 6, 1 7) is provided on substantially the whole surface 
of the support. 

5. The transfer medium according to Claim 3, wherein the index (16, 17) is provided partially on the surface of the 
5 support (1). 

6. The transfer medium according to Claim 1, wherein a protective layer (15, 18) is provided on the surface of the 
index (5,9-14,16,17). 

10 7. The transfer medium according to Claim 3, wherein the visual appreciation of the index (16, 17) changes at a 
temperature higher than the transfer temperature of the transfer layer by 1 0 to 50°C. 

8. The transfer medium according to Claim 1, wherein the transfer layer (4) comprises fine particles of a water- 
insoluble thermoplastic resin and a water-insoluble thermoplastic resin binder and is porous. 

15 

9. An image forming process comprising the steps of forming an image on the transfer layer (4) of the transfer medium 
for ink-jet recording according to Claim 1 in accordance with an ink-jet system, laying the transfer medium and a 
transfer-printing medium (8) to overlap each other with the transfer layer (4), on which the image (7) has been 
formed, on the side of the transfer-printing medium (8), and heating the transfer layer (4) from the side of the 

20 support (1 ) of the transfer medium to transfer the transfer layer (4) of the transfer medium to the surface of the 

transfer-printing medium (8), wherein the heating is carried out by utilizing the index (5, 9 - 14, 16, 17) provided 
on the support (1). 

10. The image forming process according to Claim 9, wherein the heating is conducted by an iron (6). 

25 

11. The image forming process according to Claim 10, wherein the index (5) is composed of a plurality of lines, and 
an interval (W) between two adjacent lines is narrower than the width of the iron (6). 

12. The image forming process according to Claim 11 , wherein the interval (W) between the two lines is at most a half 
30 of the width of the iron (6). 



Patentanspruche 

35 1. Transfermedium zur Tintenstrahlaufzeichnung, das dazu ausgelegt ist, ein Bild (7) auf einer Transferschicht (4) 
davon zu erzeugen und dann die Transferschicht (4) von der Seite des Tragers (1) des Transfermediums zur 
Obertragung der Transferschicht (4) auf ein Transferdruckmedium (8) zu erhitzen, wobei das Erhitzen durch Aus- 
nOtzung eines Index (5, 9 - 14, 16, 17) durchzufuhren ist, der auf einem Trager (1) ausgestaltet ist, dadurch 
gekennzeichnet, dass der Index auf der Seite des Tracers (1) die Position der Transferschicht (4) angibt, die 

40 erhitzt werden soil. 

2. Transfermedium gemaii Anspruch 1 , wobei der Index (10,11) aus Linien Oder durchbrochenen Linien zusammen- 
gesetzt ist, die regular angeordnet sind. 

45 3. Transfermedium gemafi Anspruch 1 , wobei der Index (16, 17) ein warmeempfindlicher Index ist, dessen visuelle 
Wahrnehmung sich durch Erhitzen verandert. 

4. Transfermedium gemaii Anspruch 3, wobei der Index (16, 17) auf im wesentlichen der gesamten Oberfiache des 
Tragers ausgestaltet ist. 

50 

5. Transfermedium gemaft Anspruch 3, wobei der Index (16, 17) teilweise auf der Oberfiache des Tragers (1) aus- 
gestaltet ist. 

6. Transfermedium gemaii Anspruch 1 , wobei eine Schutzschicht (15, 18) auf der Oberfiache des Index (5, 9 - 14, 
55 16, 17) ausgestaltet ist. 

7. Transfermedium gemafi Anspruch 3, wobei sich die visuelle Wahrnehmung des Index (1 6, 1 7) bei einer um 1 0 bis 
50°C hflheren Temperatur als der Transfertemperatur der Transferschicht andert. 
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8. Transferschicht gemafc Anspruch 1 , wobei die Transferschicht (4) Feinteilchen eines wasserunlflslichen, thermo- 
plastischen Harzes sowie ein wasserunlosliches, thermoplastisches Bindemittelharz umfasst und porOs ist. 

9. Bilderzeugungsverfahren, welches die Schritte der Erzeugung eines Bildes auf der Transferschicht (4) des Trans- 
5 fermediums fur die Tintenstrahlaufzeichnung gemafi Anspruch 1 in Obereinstimmung mit einem Tintenstrahl-Sy- 

stem, des Ubereinanderiiegens unter Uberlappung des Transfermediums und eines Transferdruckmediums (8) 
so, dass die Transferschicht (4), auf welcher das Bild (7) erzeugt wurde, auf der Seite des Transferdruckmediums 
(8) liegt, und des Erhitzens der Transferschicht (4) von der Seite des Tragers (1) des Transfermediums, urn die 
Transferschicht (4) des Transfermediums auf die Oberfiache des Transferdruckmediums (8) zu Qbertragen, um- 
10 fasst, wobei das Erhitzen durch AusnOtzen des auf dem Trager (1 ) versehenen Index (5,9-14,16,1 7) durchgefuhrt 

wird. 

10. Bilderzeugungsverfahren gemafi Anspruch 9, wobei das Erhitzen durch ein BQgeleisen (6) durchgefOhrt wird. 

15 11. Bilderzeugungsverfahren gemaii Anspruch 1 0, wobei der Index (5) aus einer Vieizahl von Linien zusammengesetzt 
ist und der Abstand (W) zwischen zwei benachbarten Linien enger ist als die Breite des Bugeleisens (6). 

12. Bilderzeugungsverfahren gemafi Anspruch 11, wobei der Abstand (W) zwischen den beiden Linien hSchstens der 
Haifte der Breite des Bugeleisens (6) entspricht. 

20 

Revendications 

1. Materiau a transfert pour un enregistrement a jet d'encre concu pour former une image (7) sur une couche (4) de 
25 transfert de ce materiau, puis pour chauffer la couche (4) de transfert a partir du cdte d'un support (1 ) du materiau 

de transfert pour transferer la couche (4) de transfert a un materiau d'impression par transfert (8), dans lequel le 
chauffage est effectu6 en utilisant un repere (5, 9-14, 16, 1 7) prevu sur le support (1 ), caracterise en ce que ledit 
repere indique, sur le cdte du support (1), la position de la couche (4) de transfert devant etre chauffee. 

30 2. Materiau a transfert selon la revendication 1 , dans lequel le repere (10,11) est compose de lignes ou de lignes 
discontinues agencees regulierement. 

3. Materiau a transfert selon la revendication 1, dans lequel le repere (16, 17) est un repere sensible a la chaleur 
dont I'appreciation visuelle change sous I'effet d'un chauffage. 

35 

4. Materiau a transfert selon la revendication 3, dans lequel le repere (16, 17) est prevu sensiblement sur toute la 
surface du support. 

5. Materiau a transfert selon la revendication 3, dans lequel le repere (1 6, 1 7) est prevu sur une partie de la surface 
40 du support (1). 

6. Materiau a transfert selon la revendication 1 , dans lequel une couche protectrice (1 5, 1 8) est prevue sur la surface 
du repere (5, 9-14, 16, 17). 

45 7. Mat6riau a transfert selon la revendication 3, dans lequel ('appreciation visuelle du repere (16, 17) change a une 
temperature superieure de 10 a 50°C a la temperature de transfert de la couche de transfert. 

8. Materiau a transfert selon la revendication 1 , dans lequel la couche de transfert (4) comporte des particules fines 
d'une resine thermoplastique insoluble dans I'eau et d'un liant constitue d'une resine thermoplastique insoluble 

50 dans I'eau et est poreuse. 

9. Procede de formation d'images comprenant les etapes de formation d'une image sur la couche de transfert (4) du 
materiau a transfert pour un enregistrement par jet d'encre selon la revendication 1, conformement a un systeme 
a jet d'encre, I'etalement du materiau a transfert et d'un materiau (8) d'impression par transfert afin qu'ils se re- 

55 couvrent mutuellement avec la couche de transfert (4), sur laquelle I'image (7) a et6 formee, sur le cdte du materiau 

(8) d'impression par transfert, et le chauffage de la couche de transfert (4) depuis le cdte du support (1 ) du materiau 
a transfert pour transferer la couche de transfert (4) du materiau a transfert a la surface du support (8) d'impression 
par transfert, dans lequel le chauffage est effectue en utilisant le repere (5, 9-14, 16, 17) pr6vu sur le support (1). 
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10. Procede de formation d'images selon la revendication 9, dans lequel le chauffage est effectue au moyen d'un fer (6). 

11. Procede de formation d'images selon la revendication 10, dans lequel le repere (5) est compose de plusieurs 
lignes, et un intervalle (W) entre deux lignes adjacentes est plus etroit que la largeur du fer (6). 

12. Procede de formation d'images selon la revendication 11, dans lequel Tintervalle (W) entre les deux lignes est au 
maximum de la moitie de la largeur du fer (6). 
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FIG.1 s 
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FIG.3A 



FIG.3B 
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FIG.3E 
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FIG.3G 
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FIG.5 
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FIG.9 
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